Selection of an active single chain Fv antibody from a protein linker library prepared by enzymatic inverse PCR.
Enzymatic inverse PCR mutagenesis was developed as a simple and reliable method for the construction of large libraries of site-directed mutants. Enzymatic inverse PCR library mutagenesis uses a single PCR fragment and is restriction-site independent. The usefulness of the technique was demonstrated by the design of a single chain linker for an antibody Fv fragment without computer modeling. The Fv fragment of an antibody specific for a metal chelate was expressed in active form in the periplasm of E. coli. The light and the heavy chains of the Fv are expressed as a bicistronic mRNA. Enzymatic inverse PCR mutagenesis was used to construct a library of 3 x 10(5) Fv mutants, in which the C-terminus of the light chain was connected to the N-terminus of the heavy chain by a 15-amino acid peptide linker of variable composition. After plating, active mutant colonies were identified by screening colony filter lifts with a radiolabeled hapten, N'-(2-hydroxyethyl)-p-thioureidobenzyl EDTA. About 0.2% of the mutants were positive, and a selected sFv clone was shown to have the same affinity as the Fv (9 x 10(9)) and was similar to the whole antibody (11 x 10(9)). This example compares favorably with both of the other approaches to constructing sFv's; namely, molecularly modeled linkers as well as universal linkers, which have often yielded significantly lower affinities than whole antibodies or Fabs. The enzymatic inverse PCR library mutagenesis approach is simple and reliable and can be used to obtain linkers for the great majority of antibodies for which no structural data are available. More generally, it can be used to modify DNA coding for any structural protein or regulatory element.